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(57)Abstract: 

PROBLEM TO BE SOLVED: To 
provide a modulator that properly 
adopts also a value other than a 
power of 2 for a multi-value number 
in multi-value modulation so as to 
match a permitted transmission 
quantity of a communication channel 
with a communication speed being a 
requirement and use a transmission 
band without excess thereby utilizing 
effective utilization of frequency and 
power. 

SOLUTION: The modulation applying 
phase modulation to communication 
data is characterized in that the 
modulator is provided with a storage 
circuit of storing received binary 
signal communication data, a 

conversion circuit that converts the stored binary signals by 1 1 set of the 
s.gnals each into 7 ternary signals, and a multi-value modulator for 
generating a ternary signal and outputting it. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The modulator characterized by changing said commo data 
inputted into two or more multiple-value signals for every amount of data 
wh.ch was able to be defined beforehand, and carrying out a sequential 
output «n the modulator which carries out the phase modulation of the 
commo data. 

[Claim 2] The modulator according to claim 1 characterized by having the 
multi-level modulation machine which generates and outputs said 
multiple-value signal based on conversion of the register circuit which 
accumulates said commo data inputted, the conversion circuit which was 
able to define beforehand said commo data accumulated in the register 
circuit, and which is changed into said two or more of said multiple-value 
signals for every amount of data, and said conversion circuit 
[Claim 3] The modulator according to claim 1 or 2 characterized by making 
b. C, m, and N into an integral value, changing the commo data of a C value 
signal inputted into m N-ary signals every b pieces one by one, and carrying 
out a sequential output. 

[Claim 4] The modulator according to claim 3 characterized by setting said 
integral value C which is the number of multiple values of said commo data 
inputted to 2. 

[Claim 5] The modulator according to claim 3 or 4 characterized by for the 
value of the m-th power of N setting beforehand said setup of each value of 
b C, m, and N which is an integral value as a larger and, value near enough 
than the value of the b-th power of C, and equipping it with it 
LCIaim 6] The modulator according to claim 3 or 4 characterized by 
determining said each integral value of b, m. and N, changing said commo 
data into said m N-ary signals, and carrying out a sequential output based 
on said decision based on the transmission speed required of said commo 
data to transmit as a transmission band usable now. 
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[Claim 7] The monitor of any one publication of cl!^3 to claim 6 which 
carries out sequential conversion of the commo data of said C value signal 
inputted into b train at parallel at m N-ary signals at said every input, and is 
characterized by carrying out the sequential output of said m N-ary signals 
generated by said conversion as an N-ary signal parallel in m train. 
[Claim 8] The modulator according to claim 7 which sets each 
aforementioned integral value to b= 1 1, C= 2, m= 7, and N= 3, carries out 
sequent.al conversion of the commo data of a binary signal inputted into 1 1 
trains at parallel at seven 3 value signals at said every input, and is 
characterized by carrying out the sequential output of said seven 3 value 
signals generated by said conversion as 3 value signals parallel in seven 
trains. 

[Claim 9] The modulator according to claim 7 which sets each 
aforementioned integral value to b= 9, C= 2. m= 4, and N= 5, carries out 
sequent.al conversion of the commo data of a binary signal inputted into 
nine trams at parallel at four 5 value signals at said every input and is 
charactenzed by carrying out the sequential output of said four 5 value 
signals generated by said conversion as 5 value signals parallel in four trains 
.Claim 10J Communication system with which the modulator which carries 
out the phase modulation of the commo data to a multiple-value signal 
carnes out sequential conversion at two or more multiple-value signals for 
every amount of data which was able to define said commo data inputted 
beforehand, and is characterized by transmitting to the demodulator which 
restores to said multiple-value signal in the communication system which 
performs the communication link by the multiple-value signal 
[Claim 11] Communication system according to claim 10 characterized by 
making b, C, m, and N into an integral value, and for said modulator changing 
the commo data of a C value signal inputted into m N-ary signals every b 
pieces one by one, and carrying out a sequential output. 
[Claim 12] Communication system according to claim 1 1 characterized by 
settmg sa.d .ntegral value C which is the number of multiple values of said 
commo data inputted to 2. 

[Claim 13] Communication system according to claim 11 or 12 characterized 
by for the value of the m-th power of N setting beforehand said setup of 
each value of b, C, m, and N which is an integral value as a larger and value 
near enough than the value of the b-th power of C, and equipping it with it. 
LCIa.m 14J Communication system according to claim 11 or 12 characterized 
by determining said each integral value of b, m, and N, and for said 
modulator changing said commo data into said m N-ary signals, and carrying 
out a sequential output based on said decision based on the transmission 
speed required of said commo data to transmit as a transmission band 
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usable now. 

[Claim 15] Communication system of any one publication of claim 1 1 to 
claim 14 which said modulator carries out sequential conversion of the 
commo data of said C value signal inputted into b train at parallel at m 
N-ary signals at said every input, and is characterized by carrying out the 
sequential output of said m N-ary signals generated by said conversion as 
an N-ary signal parallel in m train. 

[Claim 16] Communication system according to claim 15 characterized by 
receiving said N-ary signal with said demodulator parallel in m train 
transmitted from said modulator, and getting over to a C value signal parallel 
in b train before the modulation by said modulator. 
[Claim 17] Communication system according to claim 15 which each 
aforementioned integral value is set to b= 1 1 , C= 2, m= 7, and N= 3, and said 
modulator carries out sequential conversion of the commo data of a binary 
signal inputted into 1 1 trains at parallel at seven 3 value signals at said 
every input, and is characterized by carrying out the sequential output of 
said seven 3 value signals generated by said conversion as 3 value signals 
parallel in seven trains. 

[Claim 18] Communication system according to claim 15 which each 
aforementioned integral value is set to b= 9, C= 2, m= 4, and N= 5 and said 
modulator carries out sequential conversion of the commo data of a binary 
signal inputted into nine trains at parallel at four 5 value signals at said 
every input, and is characterized by carrying out the sequential output of 
said four 5 value signals generated by said conversion as 5 value signals 
parallel in four trains. 

[Claim 19] The modulation program characterized by having the function 
which changes said commo data inputted into two or more multiple-value 
signals for every amount of data which was able to be defined beforehand 
and carries out a sequential output in the modulation program which carries 
out the phase modulation of the commo data by controlling a computer. 
LCIaim 20] The modulation program according to claim 19 characterized by 
having the function which the value of the m-th power of N sets beforehand 
a setup of each value of b, C, m, and N which are an integral value as a 
larger and, value near enough than the value of the b-th power of C is 
equipped with it, changes the commo data of a C value signal inputted into 
m N-ary s.gnals every b pieces one by one, and carries out a sequential 
output. 

[Claim 21] The modulation program according to claim 20 characterized by 
having the function which makes b, C, m, and N an integral value, changes 
the commo data of a binary signal inputted into m N-ary signals every b 
pieces one by one, and carries out a sequential output. 
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[Claim 22] The modulation program according to claim 20 or 21 
characterized by setting said integral value C which is the number of 
multiple values of said commo data inputted to 2. 
[Claim 23] The modulation program according to claim 20 or 22 which 
carries out sequential conversion of the commo data of said C value signal 
inputted into b train at parallel at m N-ary signals at said every input and is 
characterized by having the function which carries out the sequential output 
of said m N-ary signals generated by said conversion as an N-ary signal 
parallel in m train. 



[Translation done.] 
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1. This document has been translated by computer. So the translation 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the modulator 
which performs the communication link by multi-level modulation in digital 
microwave communication, communication system, and a modulation 
program about the modulation of signal transmission 
[0002] 

[Description of the Prior Art] Especially multi-level modulation is a 
modulat,on technique used with digital microwave communication etc there 
are QAM (Quadrature AmplitudeModulation: a quadrature amplitude 
modulation, rectangular amplitude phase modulation) and PSK (Phase Shift 
Keying: phase deviation modulation) in the conventional multi-level 
modulation, and 4QAM, 16QAM, 32QAM, 64QAM, 128QAM 256QAM — etc 
BPSK (2PSK), QPSK (4PSK), 8PSK, etc. are carried out. ' ' 

[0003] The multiple-value signal which is generated by multi-level 
modulation and transmitted transmits the data which chose one from more 
values (4, 8 or 16 pieces, -) only from two pieces, "0" and "1", in the one 
symbol (one clock). For this reason, in the case of 4(= 2~2) QAM, 2-bit data 
can be transmitted as one symbol, in the case of 16(= 2~4) QAM, 4-bit data 
can be transmitted as one symbol, and, in the case of 32(= 2~5) QAM, 5-bit 
data can be transmitted as one symbol. 

[0004] Thus, generally in the former, the number of multiple values of the 
multiple-value signal is made into the value of the exponentiation of 2 like 2 
4, 8, and 1 6 — from the reasons of the simplicity of a circuit etc. 
L0005J 

[Problem(s) to, be Solved by the Invention] There was a trouble it is 
described below by the Prior art that mentioned above. 
[0006] l n the former, since the value (4, 8, 16, 32 -) of each number of 
multiple values which can be taken as a multiple-value signal was greatly 
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separated, respectively, it was difficult to use the transmission band of a 
communication line efficiently, if between the numbers of multiple values of 
this former (4, 8, 16, 32 — ) left greatly can be filled using the numbers of 
multiple values other than the value of the exponentiation of two, more 
various frequencies and the combination of transmitted power can be 
adopted and a frequency and transmitted power will be used effectively 
more efficiently — things can be carried out. 

[0007] Moreover, the difficulty of implementation by the complexity of 
circuitry of the modulation system which makes the number of multiple 
values values other than the exponentiation of 2 has been mitigated by the 
advance of an integrated-circuit technique in recent years. 
[0008] As a Prior art to this trouble, the system which assigns an input data 
tram to general 2 or the general modulation symbol of two or more numbers 
is proposed in "the multiple-value strange recovery correspondence 
procedure and its system" which were indicated by JP,04-1 96945,A for 
example. This conventional technique shows the general configuration of the 
multi-level modulation which uses the numbers of multiple values other than 
the value of the exponentiation of 2. 

[0009] Moreover, for example, it makes it possible to make the number of 
multiple values into about 2 ~ (p+0.5) in "the multiple-value modem, the 
multiple-value strange recovery communication system, its strange recovery 
program, and the strange recovery approach" which were indicated by 
JP,2001-246891,A, and the technique of realizing multi-level modulation 
such as 3PSK, 6PSK, and 12PSK— , is proposed. 

[0010] however, with the conventional technique of this JP.200 1-246891 A 
the implementation approach of a method of transmitting 1.5 bits per one 
symbol in the case of a three-phase-circuit phase modulation is indicated 

**** — it does not pass, but it is more efficient and, in the case of a 
three-phase-circuit phase modulation, neither a 1.571 — (= 11/7) bit nor a 
1.583 — (= 19/12) bit can be transmitted per one symbol. 
[0011] Furthermore, the technique currently indicated by "the 
multiple-value modem, the multiple-value strange recovery communication 
system, its strange recovery program, and the strange recovery approach" 
which were indicated by JP,2001-246890,A, for example is enabled to make 
the number of multiple values into about 2 ~ (p+0.25), and the technique of 
realizing multi-level modulation, such as 10QAM, 20QAM, and 40QAM — is 
proposed. 

[0012] However, with the conventional technique of this JP 2001 -246890 A 
the communication links (5PSK, 5QAM, etc.) by 5 phase phase modulation ' 
are unrealizable. 

[0013] The 1st purpose of this invention solves the fault of the 
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above-mentioned^nventional technique, and is to o^r the modulator 
which can use a frequency and transmitted power effectively using the 
numbers of multiple values other than the value of the exponentiation of 2 
communication system, and a modulation program. 

[0014] The 2nd purpose of this invention is the amount of information which 
solves the fault of the above-mentioned conventional technique and is 
transmitted to per one symbol in the case of a three-phase-circuit phase 
modulat.on 1.571 with the former higher than 1:5 bits — (= 11/7) It is a bit 
and 1.583. — (= 19/12) It is in offering the modulator which realizes a bit 
communication system, and a modulation program. 
[0015] The 3rd purpose of this invention solves the fault of the 
above-mentioned conventional technique, and is to offer the modulator 
which realizes the communication link by 5 phase phase modulation 
communication system, and a modulation program 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, the modulator of this invention is characterized by changing said 
commo data inputted into two or more multiple-value signals for every 
amount of data which was able to be defined beforehand, and carrying out a 
sequential output in the modulator which carries out the phase modulation 
ot the commo data. 

[0017] The modulator of this invention of claim 2 is characterized by having 
the multi-level modulation machine which generates and outputs said 
multiple-value signal based on conversion of the register circuit which 
accumulates said commo data inputted, the conversion circuit which was 
able to define beforehand said commo data accumulated in the register 
circuit, and which is changed into said two or more of said multiple-value 
signals for every amount of data, and said conversion circuit 
[0018] The modulator of this invention of claim 3 is characterized by making 
d ; O, m, and N into an integral value, changing the commo data of a C value 
signal inputted into m N-ary signals every b pieces one by one, and carrying 
out a sequential output. 

[0019] The modulator of this invention of claim 4 is characterized by setting 
said integral value C which is the number of multiple values of said commo 
data inputted to 2. 

[0020] The modulator of this invention of claim 5 is characterized by for the 
value of the m-th power of N setting beforehand said setup of each value of 
b C, m, and N which is an integral value as a larger and, value near enough 

fnnoii o * ° f the b_th P ° Wer ° f C ' and e <MPPing it with it. 

L0021 j Based on the transmission speed required of said commo data to 

transmit as a transmission band usable now, the modulator of this invention 
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of claim 6 detents said each integral value of b, rflfnd N and is 

characterized by changing said commo data into said m N-ary signals and 
carrying out a sequential output based on said decision 
[0022] The modulator of this invention of claim 7 carries out sequential 
conversion of the commo data of said C value signal inputted into b train at 
parallel at m N-ary signals at said every input, and is characterized by 
carrying out the sequential output of said m N-ary signals generated by said 
conversion as an N-ary signal parallel in m train 

El"*! m ° + d ^ r i °! v this inve "*°n of claim 8 sets each aforementioned 
•ntegral value to b= 1 1 . C= 2, m= 7, and N= 3, carries out sequential 
convers.on of the commo data of a binary signal inputted into 1 1 trains at 
Parallel at seven 3 value signals at said every input, and is characterized by 
carrying out the sequential output of said seven 3 value signals generated 
r£o!i COnversion as 3 value s »'gnals parallel in seven trains 
[0024] The modulator of this invention of claim 9 sets each aforementioned 
-ntegral value to b= 9, C= 2, m= 4, and N= 5, carries out sequential 

olrZllZ ° f C ,° mm0 ^ ° f 3 binarV Signa ' inputted lnto ™ e ^ins at 
parallel at four 5 value s.gnals at said every input, and is characterized by 

carrying out the sequential output of said four 5 value signals generated by 
said conversion as 5 value signals parallel in four trains 

bvTe ^ t he . C ° m 7 nlcat 7 ~ which performs the communication link 
H.im 10 P " V S,gna '' communSc ^on system of this invention of 
claim 10 carries out sequential conversion at two or more multiple-value 
signals for every amount of data as which the modulator which carries out 
the phase modulation of the commo data to a multiple-value signal was able 

tralmi« mme t S t T™ ^ beforeh -* «nd is characterized by 

transmitting to the demodulator which restores to said multiple-value signal. 

byTalin^rrm ati ^r? m **** ° f c,alm 11 is characterized 

by making b, C, m, and N into an integral value, and for said modulator 

changing the commo data of a C value signal inputted into m N-ary signals 

rnn^l n ,6CeS bV ° ne ' Carry ' ng ° Ut a se ^ential output. 
L0027J Communication system of this invention of claim 1 2 is characterized 
by setting said integral value C which is the number of multiple values of 
said commo data inputted to 2. 

[0028] Communi cation system of this invention of claim 13 is characterized 
by for the va ue of the m-th power of N setting beforehand said setup of 
each value of b. C m. and N which is an integral value as a larger and value 

iZ^too^ V t 3,Ue ° f the *°»" <* C - eduipp'ing it with it 
L0029J The communication system of this invention of claim 14 determines 
said each integral value of b, m, and N as the transmission band wterT saTd 
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modulator is usaCWTnow based on the transmission speed required of said 
commo data to transmit, and it is characterized by changing said commo 
data into sa.d m N-ary signals, and carrying out a sequential output based 
on said decision. 

[0030] The communication system of this invention of claim 15 carries out 
sequential conversion of the commo data of said C value signal with which 
sa.d modulator is inputted into b train at parallel at m N-ary signals at said 
every mput, and it is characterized by carrying out the sequential output of 
sa.d m N-ary signals generated by said conversion as an N-ary signal 
parallel in m train. 

[0031] It is characterized by for the communication system of this invention 
of claim 16 receiving said N-ary signal with said demodulator parallel in m 
train transmitted from said modulator, and restoring to it to a C value signal 
parallel in b train before the modulation by said modulator. 
[0032] The communication system of this invention of claim 1 7 sets each 
aforementioned integral value to b= 1 1, C= 2, m= 7. and N= 3 Said 
modulator carries out sequential conversion of the commo data of a binary 
signal .nputted into 1 1 trains at parallel at seven 3 value signals at said 
every input, and is characterized by carrying out the sequential output of 
sa.d seven 3 value signals generated by said conversion as 3 value signals 
parallel in seven trains. 

[0033] The communication system of this invention of claim 18 sets each 
aforementioned integral value to b= 9, C= 2, m= 4, and N= 5. Said modulator 
carries out sequential conversion of the commo data of a binary signal 
inputted into nine trains at parallel at four 5 value signals at said every 
input, and is characterized by carrying out the sequential output of said four 
5 value signals generated by said conversion as 5 value signals parallel in 
four trains. 

[0034] The modulation program of this invention of claim 19 is characterized 
by having the function which changes said commo data inputted into two or 
more multiple-value signals for every amount of data which was able to be 
defined beforehand, and carries out a sequential output by controlling a 
computer in the modulation program which carries out the phase modulation 
or the commo data. 
[0035] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this 
invention is explained to a detail with reference to a drawing 
[0036] Drawing 1 is the block diagram showing the configuration of the 
modulator 100 by the gestalt of operation of the 1st of this invention If 
draw,n * 1 ,s ^red to, the modulator of the gestalt of this operation is 
equipment which carries out a phase modulation to an N-ary signal and 
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which is outputte^o it in response to the input of ternary signal which is 
the usual signal transmission, and is equipped with the digit count control 
circuit 10, the b figures register circuit 20 of binary, the binary / N-ary 
conversion circuit 30, the m figures register circuit 40 of N-ary, and the 
multi-level modulation machine 50. 

[0037] Here, b, N, and m show an integral value, respectively. For example 
three or more integers are used for N which is the number of multiple 
values of an output signal, it is 2~b<=N~m and each value of b and m (>=1) is 
set that 2 b and N m serve as a near value. 

[0038] The b figures register circuit 20 (register circuit) of binary is a circuit 
which accumulates the commo data inputted, and accumulates a binary 
signal in every b figure (b pieces) here. 

[0039] Binary / N-ary conversion circuit 30 (conversion circuit) takes out 
the commo data of the binary signal accumulated in the b figures register 
circuit 20 of binary every b figures, and changes it into the N-ary signal of 
m figures (m pieces). 

[0040] The m figures register circuit 40 (transmit data register circuit) of 
N-ary accumulates the N-ary signal changed by binary / N-ary conversion 
circuit 30. 

[0041] The multi-level modulation machine 50 outputs the N-ary signal 
accumulated in the m figures register circuit 40 of N-ary. The multi-level 
modulation machine 50 is outputted as a multiple-value signal by PSK or 
QAM. 

[0042] The digit count control circuit 10 controls each part in the modulator 
100 of the gestalt of these book operation. 

[0043] Next, actuation of the modulator 100 of the gestalt of this operation 
is explained. Drawing 3 is a flow chart for explaining actuation of the 
modulator 100 by the gestalt of this operation. 

[0044] First, the commo data of a binary signal is inputted into the input 
terminal of a modulator 100, and the b figures register circuit 20 of binary 
carnes out sequential are recording of this. Here, the b figures register 
arcuit 20 of binary is accumulated every b figures as a binary signal (step 

[0045] And binary / N-ary conversion circuit 30 changes into the N-ary 
signal of m figures the binary signal accumulated in the b figures register 
circuit 20 of binary every b figures (step 302). 

[0046] And the m figures register circuit 40 of N-ary carries out sequential 
are recording of this changed N-ary signal of m figures, and the multi-level 
Tnr?^?" machine 50 out ? uts this accumulated N-ary signal (step 303) 
L0047] Moreover, in this the actuation of a series of, the digit count control 
circuit 10 performs accommodation of the clock rate of the binary signal 
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inputted and the^^ry signal to output etc. For exanft, the digit count 
control circuit 10 performs control which outputs an N-ary signal with a 
clock rate twice (m/b) the clock rate of the binary signal inputted. 
[0048] In order for conversion by binary / N-ary conversion circuit 30 to be 
realizable here, it is required for the information shown by b binary signals to 
be able to express completely with m N-ary signals. For this reason, each 
integral value of b, N, and m needs to fulfill the conditions of 2~b<=N~m 
Moreover, it is desirable that 2~b of amount of information per one symbol 
of the N-ary signal after conversion decreases, and each value of 2~b and 
N~m has it since communicative effectiveness is bad when sharply fewer 
than N~m. [ fully near ] 

[0049] Moreover, transform processing by binary / N-ary conversion circuit 
30 can consider that b binary signals of for example, a changing agency are 
the binary numbers of b figures, can consider that m N-ary signals after 
conversion are the numbers of N-ary of m figures, and can change them 
into a meaning by adopting the processing which changes the numeric 
representation to the number of N-ary from a binary number. 
[0050] By a series of actuation of the modulator 100 of the gestalt of this 
above operation, the usual commo data based on the binary signal inputted 
is gathered every b pieces, and this is changed into m N-ary signals, and a 
phase modulation can be carried out to an N-ary signal, and it can output to 

[0051] Moreover, if it indicates the clock rate of the binary signal inputted 
to be R2 and indicates the clock rate of the N-ary signal to output to be 
RKthe modulator 100 of the gestalt of this operation has the relation of 
RN-(m/b) *R2, and (since usual is 2<N and b>m), it can send out a signal 
with a late clock rate. Moreover, in a fixed transmission band, more amount 
of information can be transmitted by this, and the effectiveness that the 
transmission band needed in a band limit channel is compressible into (m/b) 
is acquired. 

[0052] Moreover, although conversion to the m N-ary signal is realized when 
the b figures register circuit 20 of binary accumulates the binary signal 
inputted collectively every b pieces one by one in the above-mentioned 
explanation For example, when the commo data inputted is the binary signal 
inputted into b train at parallel, the method which changes the b inputted 
binary signal into m N-ary signals one by one for every clock can also be 
adopted. Moreover, m N-ary signals after this conversion can also be made 
to output to m train as a parallel N-ary signal. 

[0053] Drawing 2 is the block diagram showing the configuration of the 
communication system 300 by the gestalt of this operation. A phase 
modulation is carried out in the modulator 100 of the gestalt of this 
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operation, the deftlulator 200 of a transmission pla^receives this and 
the N-ary signal outputted carries out a phase modulation to the binary 
signal before a modulator 100 changes. 

[0054] Transform processing from the N-ary signal by this demodulator 200 
to a binary signal can accumulate the N-ary signal which can perform like 
the modulator 100 of the gestalt of this operation, for example, is 
transmitted, and can change and output it to b binary signals one by one 
every m pieces. 

[0055] Although [ than the information which can be shown by b binary 
signals after conversion ] more, since the information which can be shown 
like the above-mentioned explanation with m N-ary signals which are 
changing agencies is the signal which changed the binary signal in every b 
pieces into m N-ary signals, and generated it, in transform processing of this 
demodulator 200, it can change the N-ary signal of a changing agency into a 
meaning, without the signal after conversion running short of information In 
transform processing of this demodulator 200, the processing which changes 
the numeric representation to a binary number from the number of N-ary is 
employable like the case of a modulator 100. 

[0056] Next, various examples of the modulator of the gestalt of this 
operation are explained. 

[0057] Drawing 4 is an example in the case of setting to b= 1 1, N= 3 and m= 
7 the value of each integer which is the block diagram showing the 
configuration of modulator 100a of the 1st example, and was explained 
previously, and changes the binary signal of 1 1 figures into 3 value signals of 
7 figures. 

[0058] When drawing 4 is referred to, modulator 100a of this example 1 1 
figures reg.ster-circuit 20of binary a which accumulates the binary signal 
inputted every 1 1 figures. Binary ternary conversion circuit 30a which 
changes the signal of 1 1 figures of binary into the signal of 7 figures of 
ternar.es, It has 7 figures register-circuit 40of three values a which carries 
out sequential are recording of this changed 3 value signal of 7 figures 
multi-level modulation machine 50a which outputs the N-ary signal 
accumulated in 7 figures register-circuit 40of three values a, and digit count 
control circuit 10a which controls each of these circuits 
[0059] Actuation of modulator 100a of this example is the same as that of 
the flow chart of drawing 3 , and first, 1 1 figures register-circuit 20of binary 
a receives the commo data of a binary signal inputted into an input terminal 
and accumulates it every 1 1 figures as a binary signal. 

[0060] And binary ternary conversion circuit 30a changes into seven 3 value 
signals the binary signal accumulated in 1 1 figures register-circuit 20of 
binary a every 1 1 pieces. This transform processing is convertible for a 
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meaning by using^ approach of changing the binar^jmber of 1 1 figures 
into the number of ternaries of 7 figures. 

[0061] And 7 figures register-circuit 40of three values a accumulates 3 
value signals changed by this binary ternary conversion circuit 30a and 
multi-level modulation machine 50a outputs that accumulated 3 value signal. 

[0062] In this case, digit count control circuit 10a performs control which 
outputs 3 value signals with a clock rate twice (7/11) the clock rate of the 
bmary signal inputted, control which sets the digit count of a binary signal 
and 3 value signals to 1 1 and 7, respectively. 

[0063] Moreover, modulator 100a of this example may change the 1 1 
inputted binary signal into seven 3 value signals one by one for every clock 
and may be made to output it to seven trains as 3 parallel value signals one 
by one in response to the input of the binary signal inputted into 1 1 trains 
at parallel. 

[0064] Drawing 5 is a timing diagram which shows actuation of the 1st 
example shown in drawing 4 , and if drawing 5 is referred to 1 1 figures 
register-circuit 20of binary a will accumulate the binary signal inputted first 
And binary ternary conversion circuit 30a takes out the binary signal 
accumulated in 11 figures register-circuit 20of binary a every 11 figures 
(every 1 1 pieces), and changes into the signal of 7 figures of ternaries And 
it considers as the modulating signal with which 7 figures register-circuit 
40of three values a accumulates this changed 3 value signal of 7 figures 
carries out time multipled of the parallel signal of 7 figures, and inputs 3 ' 
value signals of a single tier into multi-level modulation machine 50a in time 
And multi-level modulation machine 50a outputs this modulating signal as a ' 
modulated wave. 

[0065] Therefore, the time amount of 1 1 bits of the binary signal inputted 
Since it ,s equivalent to 7 figures of 3 value signals and this 3 value signal of 
7 figures .s put in order by the single tier in time If the clock rate of the 
binary signal inputted is indicated to be R2 and the clock rate of 3 value 
s.gnals to output is indicated to be R3, the relation of R3=(7/1 1) *R2 can be 
mater.al.zed, and a modulating signal can be outputted with the clock rate 
wh.ch .t is. Therefore, the effectiveness that a transmission band is 
compressible into (7/11) in a band limit channel is acquired 
[0066] Next, the 2nd example of the gestalt of this operation is explained 
Although the 1st example explained the case of N= 3 b= 1 1 and m= 7 
modulator 100b of the 2nd example which shows a configuration to drawing 
6 is an example set to N= 5, b= 9, and m= 4. 

[0067] When drawing 6 is referred to, modulator 100b of this example 9 
figures register-circuit 20of binary b which accumulates the binary signal 
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inputted every 9^res, Binary quinary conversion c^lit 30b which 
changes the signal of 9 figures of binary into the signal of 4 figures of 
quinaries, It has 4 figures register-circuit 40of five values b which carries 
out sequential are recording of this changed 5 value signal of 4 figures 
multi-level modulation machine 50b which outputs 5 value signals 
accumulated in 4 figures register-circuit 40of five values b. and digit count 
control circuit 10b which controls each of these circuits. 
[0068] It is the same as that of the flow chart of drawing 3 , and first 9 
figures register-circuit 20of binary b receives the commo data of a binary 
signal inputted into an input terminal, and also accumulates actuation of 
modulator 100b of this example every 9 figures as a binary signal. 
[0069] And binary quinary conversion circuit 30b changes into four 5 value 
signals the binary signal accumulated in 9 figures register-circuit 20of binary 
b every n.ne pieces. This transform processing is convertible for a meaning 
by using the approach of changing the binary number of 9 figures into the 
number of quinaries of 4 figures. 

[0070] And 4 figures register-circuit 40of five values b accumulates 5 value 
signals changed by this binary quinary conversion circuit 30b and 
multi-level modulation machine 50b outputs that accumulated 3 value signal. 

[0071] In this case, digit count control circuit 10b performs control which 
outputs 5 value signals with a clock rate twice (4/9) the clock rate of the 
binary signal inputted, control which sets the digit count of a binary signal 
and 5 value signals to 9 and 4, respectively. 

[0072] Therefore, 5 phase phase modulation is realized in this example If 
the transmission band of BPSK is expressed as 1 at this time, it is indicated 
that the transmission band of QPSK is considerable (1/2) and a 
transmission band can be made into (1/2.25) in 5 phase phase modulation of 
this example. 

[0073] Therefore, it can communicate by applying this this example etc 
using a transmission band more efficiently than before. Although he wants to 
transmit commo data with the transmission speed of 100Mbps, a frequency 
band 45M (symbol/sec) considerable deer for example, when there is 
nothing Since the number of multiple values of multi-level modulation 
needed to be chosen as each like 4, 8, 16, and - with the conventional 
technique from the numeric values which separated greatly, In 8PSK since 

! «n^ aSS t S T T Ch S ' nCe * is S6t t0 33 3M Symbol/sec), and it is set 
to 50M (symbol/sec) in QPSK (4PSK). a band can be insufficient and cannot 
use it. 

[0074] In such a case, by using 5PSK of the 2nd example, since a 
modulation rate is made with 44.4M (symbol/sec) (=100M* (4/9)), 
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transmission of it^^ttained. 

[0075] Moreover, in a band limit channel, since the S/N which realizes a 
digital error rate necessary by using a transmission band widely without a 
surplus is improvable, it is important to make a permission transmission 
band adjust the number of transmitted bits per one symbol. In the 
above-mentioned example, when a transmission band is made to remain and 
8PSK is used, in order to attain the 6th power of minus of 10 by the digital 
error rate, 18.91dB is needed with a signal-to-noise ratio, but if 5PSK of 
this application is applied, the same digital error rate can be attained bv 
15.1dB. 

[0076] Thus, while being able to use a transmission band effectively, the 
effectiveness that the use effectiveness of power is also improvable is 
acquired. 

[0077] Furthermore, the modulator of the gestalt of this operation can 
consider the example of various parameters, as shown in drawing 7 and 
drawing 8 , and it can perform a more efficient communication link than that 

of a three-phase-circuit phase modulation or 5 phase phase modulation. 

About these examples, drawing 9 is made to contrast the number of 

transmitted bits per one symbol with the conventional technique, and it is 

shown in it. 

[0078] that is, the number of transmitted bits per one symbol in multi-level 
modulation — the case of 3 value transmission — Log3/Log 2= 1.58496 — 
the case where the value near ... can be realized and it is 5 value 
transmission — Log5/Log 2= 2.321 928 — the value near ... is realizable 
L0079] Next, the gestalt of operation of others of this invention is explained 
L0080] Drawing 10 is the block diagram showing the configuration of 
modulator 100c by the gestalt of operation of the 2nd of this invention. In 
the gestalt of the 1st operation, although it was the method which makes 
the commo data inputted the C value signal which is the usual signal 
transmission, this invention is not limited to this and can carry out similarly 
the method which changes and outputs this to the multiple-value signal of 
other numbers of multiple values in response to the input of a 
multiple-value signal. 

[0081] Modulator 100c of the gestalt of this operation carries out the phase 
modulation of the C value signal inputted to an N-ary signal, and outputs it 
to it. This number C of multiple values is integers, such as 2, 3, 4 and 5 — 
[0082] Actuation of modulator 100c of this example is the same as that of 
the gestalt of the 1st operation, and first, b figures register-circuit 20of C 
value c receives the commo data of a C value signal inputted into an input 
terminal, and accumulates it every b figures as a C value signal. 
[0083] And C ** N-ary conversion circuit 30c changes into m N-ary signals 
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the C value signal accumulated in b figures register-circuit 20of C value c 
every b pieces. This transform processing is convertible for a meaning by 
using the approach of changing the number of C ** of b figures into the 
number of N-ary of m figures. 

[0084] And m figures register-circuit 40of N-ary c accumulates the N-ary 
signal changed by this C ** N-ary conversion circuit 30c t and multi-level 
modulation machine 50c outputs that accumulated 3 value signal. 
[0085] In this case, digit count control circuit 10c controls outputting an 
N-ary signal with a clock rate twice (m/b) the clock rate of the C value 
signal inputted etc. 

[0086] In addition to the effectiveness of the gestalt of the 1st operation 
according to the gestalt of this operation, this can be changed and 
outputted to the multiple-value signal of other numbers of multiple values in 
response to the input of a multiple-value signal. 

[0087] Moreover, the gestalt which the modulator itself determines the 
value of each integer of b, m, and N as the transmission band of this 
invention usable now based on the transmission speed required of the 
commo data to transmit, changes commo data into m N-ary signals based 
on the decision, and carries out a sequential output is still more possible as 
a gestalt of other operations. Processing which determines the value of 
each of this integer of b, m, and N is carried out to making it perform in a 
digit count control circuit etc. 

[0088] Also in the gestalt of this operation, although it is not necessary to 
restrict the commo data inputted to a binary signal, the case where the 
input of a binary signal is received below is explained to an example. 
[0089] That is, the actuation which is equipped with the function to set up 
freely the number of multiple values which carries out a phase modulation in 
the gestalt of this operation, and changes the number of multiple values 
acquires the transmission speed (for example, 100M (bps)) required of 
transmit data, detects the amount (for example, 45M (symbol/sec)) of a 
current transmission band, and determines each integral value of b m and N 
according to transmission speed and a transmission band. 
[0090] It can be decided by the processing which determines this number of 
mult.ple values as the number of multiple values after a modulation like the 
above-mentioned explanation as a larger integral value than 2~(100/45) 
-4.666 - that it will be N= 5. And based on the value of 2 which is these N= 
5 multiple values and the number of multiple values of an input signal as 
shown in drawing 8 , the usable value of b and m is determined. 
[0091] The method (for example. N= 5 if it becomes b= 9, m=4 grade) 
beforehand equipped with a setup of the value to choose to N value each 
the method which makes automatic selection according to the selection 
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approaches (the method which thinks communication link effectiveness as 
important, method with which the required amount of data of are recording 
thinks few things as important) specified beforehand are possible for the 
value of b and m. This value of b and m can perform a more efficient 
communication link, as the direction which sets up a bigger value is shown in 
d u rawm * 8 • Moreover, the direction which sets up a smaller value can lessen 
the data which need are recording in a modulator. 

[0092] And the modulator of the gestalt of this operation carries out the 
phase modulation of the commo data to the newly determined N-ary signal 
and is transmitted. ' 

[0093] In addition to the effectiveness of the gestalt of the 1st operation 
according to the gestalt of this operation, it can communicate flexibly more 
appropriately using a transmission band. 

[0094] In addition, the gestalt of each above-mentioned implementation and 
the modulators 100,100a, 100b, and 100c of an example can realize the 
modulation programs 90, 90a, 90b, and 90c which are computer programs 
equipped with each function as of course realizing the function of a digit 
count control circuit or a conversion circuit, and other functions in hardware 
in being loaded to the memory of computer processing equipment. These 
modulation programs 90, 90a, 90b, and 90c are stored in the record medium 
of a magnet«c disk, and semiconductor memory and others. And it is loaded 
to computer processing equipment from the record medium, and each 
function mentioned above is realized by controlling actuation of computer 
processing equipment. 

[0095] Although the gestalt and example of desirable operation were given 
above and this invention was explained, this invention is not necessarily 
limited to the gestalt and example of the above-mentioned implementation 
can deform within the limits of the technical thought variously, and can be ' 
carried out. 
[0096] 

[Effect of the Invention] According to the modulator of this invention 
commun.cat,on system, and the modulation program, the following 
effectiveness is attained as explained above. 

[0097] In this invention, by accumulating the commo data inputted, commo 
data can be changed into two or more multiple-value signals for every 
amount of data which was able to be defined beforehand, and a sequential 
output can be carried out. For this reason, in the conventional multi-level 
modulation, multi-level modulation which chose the various numbers of 
multiple values flexibly can be realized by this invention to having come 
considering the number of multiple values of multi-level modulation as 
power of 2 like 4QAM, 16QAM, 32QAM, 64QAM, 128QAM, and 256QAM- 
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without needing t^ot necessarily make the numberTTmultiple values into 
the exponentiation of 2. 

[0098] By QPSK (4PSK), the three-phase-circuit phase modulation 
explained in the 1st example of the gestalt of operation of the 1st of this 
invention as the effectiveness can be used as the middle modulation 
techn.que, when not going into the frequency band which allowances are in a 
frequency band too much, and BPSK (2PSK) requires but. Consequently 
since a three-phase-circuit phase modulation is realizable with the 
s.gnal-to-noise ratio of little business with a deployment of a frequency 
compared with QPSK, the effectiveness of a deployment of power is also 
acquired. 

[0099] In this invention, as shown in drawing 7 and drawing 8 a phase 
modulation with various parameters can be carried out, and an efficient 
communication link can be performed, the number of transmitted bits per 
one symbol in multi-level modulation - the case of 3 value transmission — 
Log3/Log 2= 1.58496 - the case where the value near ... can be realized 
and .t is 5 value transmission — Log5/Log 2= 2.321928 — the value near 
is realizable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2 -**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram showing the configuration of the 
modulator by the gestalt of operation of the 1 st of this invention 
[ Drawing 2] It is the block diagram showing the configuration of the 
communication system by the gestalt of operation of the 1st of this 
invention. 

[Drawing 3] It is a flow chart for explaining actuation of the modulator by 
the gestalt of operation of the 1 st of this invention. 
[Drawing 4] It is the block diagram showing the configuration of the 
modulator of the 1st example of this invention. 

[Drawing 5] It is the timing chart of the modulator of the 1 st example of this 
invention. 

[Drawing 6] It is the block diagram showing the configuration of the 
modulator of the 2nd example of this invention. 

[Drawing 7] It is drawing showing the parameter of the modulator of the 1st 
example of this invention. 

[Drawing 81 It is drawing showing the parameter of the modulator of the 2nd 
example of this invention. 

[Drawing 91 It is drawing showing the effectiveness realized according to 
each example of this invention. 

[Drawing 10] It is the block diagram showing the configuration of the 

modulator by the gestalt of operation of the 2nd of this invention 

.Description of Notations] 

100,100a, 100b, 100c Modulator 

1 0 Digit Count Control Circuit 

20 Register Circuit 

30 Conversion Circuit 

40 Transmit Data Register Circuit 

50 Multi-level Modulation Machine 
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90, 90a, 90b, 90c Modulation program 
1 10 Transmitter 
200 Demodulator 
210 Receiver 

300 Communication System 
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*4) QAM©J#£ttl^>;jOl,ccT4f? f-CDx-^ 
3 2 (= 2 _ 5 ) QAM©«^tt 1 is># } \, 

[0004] C©<fc 5 (cSkfc-ftt. — j»e«jK:|H]SS©f£G! 

?^©a*^6,-e©^iift-^©^ffls^. 2. 4. s. 
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[0005] 

[0006] aes-ca. &fflmtu-o8.*)>>zz0.& 

«©«<4. 8. 16. 3 2-) *$^ft^i*#<i8ift 

<4. 8. 16. 32-) ©fffl£, 2©-*<s*ig©ffifctff 

^&i^*^)©ffl^^t>Hf?r^-r^c<!:*s-C^. m 
-5>. 

[ o o o 7 ] s fc. ia*©agsnsH$ffi©ji#cc j: o . 
[ooo8] cowa^Kjttt-saejfceDRfift o-ctt. 

mfcHSHWO 4-1 969 4 5-9&«CHiRS#ifc 

r^n^aisam^&R^©^^xAj lamx. - 

2X1* 2 tLh©»©^H-»j|f^{CA*r- *R 

[0009^fcm«, «H2 0 0 1-246 89 1 

ftj <C*l>?{X. =£ffl&*#j2 " (p + 0. 5) 
Ci^nJtfeiU. 3PSK. 6 P SK. 12PSK-f 

[0 0 10] LifiL. C©^2 00 1-24689 1 

L-Ct»-5(ci§^-r. J:»)»WU:<. 3 f IfttB£g?©ig£ 
(C-^^/cDl. 57 1- (=11/7) e-^ 
*\ 1. 583-- (= 1 9/1 2) e» h^en^c 

[0 0 1 l]Jg{c, #132 00 1 -2468 9 

fc^snrc^jRffjtt. grW&*m2 ' (p + 

0. 2 5) KT-5t££pJfit?<iU 10 QAM. 2 0Q 
AM. 4 0 QAM- Q<D&ffi£&*mmrZm&im%i 

[0 0 12] C©Sfgf2 0 0 1-246 89 0 

#<&!8©«£*#ftfT?tt. 5fflfflta^liK:j:^ii^ (5P 

sk. 5QAMf) ammxzm*. 
[ooi3] *&w<Dm i ©@fif;«. ±Mm?mm<Dx 
&&ffikL. zo)^m<Dmsm<D^m^m^xmm 



[0014] *mi<Dm2<Dmm*. ismx&zmox 

te£2ft£l#?m£g£5fc<Dl . 5 Y£K)^\,\ 
1. 57 1 • (=1 1/7) fc^ h*>, 1. 5 8 3- 

(=19/12) h*^s*r -snails, 3ifr>x 

[00 16] 

[0017] m#m2<D*0m<Dm®mmu. xxzti 

[0018] »3RB3 <Z>**W0)aHigB«. b . C. 

[0019] n«94o^j«nosaisai«. A^sn 

[0020] ig^^i 5 0#^J<Z>^S8i@g«\ g&<B~c 
[002 1 ] iS*^6<Z)*^<^^P3ilg«, ^ft^ffi 

[0 02 2] 7 <Z)*«?8©^H386Btt, b MfcX 4( 

Oi/S^ft/cfSiBm^cDNffiM-^^ mMlcA? 

[002 3] Sll^98 0#X9iOSHKBI». &f>riBg 
8fcffi£b = 1 l v C=2, m=7, N = 3iU 1 1 JU 
(c^7U;uccA^^n^2ffift-^oil^7 s -^^, fJia 

3 tLxM&mjjir&ct zmm t-rz. 50 
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[0024] <D*mi<D3aB3SaLK. &fiuIBg 

«ffi£b=9 fc C=2, m = 4, N=5il, 9#J«:^ 

«# i l x m>xmtt £ c i <h -r * . 

[0 0 2 5] ftsftg 1 0<D*a98<oa«^X^Att, ^ 

[002 6] 1 1 ©*!Wi©ai«^^f"Att % 

b, C, m, N*J5»ffi£U iiaiE^PS£Sas, XtiZ 

[0 0 2 7] Bl«g|l 2<D*»BJ(Dilfi^XxA^ A 

[0 02 8] M*9-l 3<D**9i<3Wlfi^^f A« % £ 
IfcffiT&SmifBb, Cm. N<D-&ffi<9^^£ % NCDm 

[0 029] IKSH 1 4<D*^?gor)3lfi^^^Afri. |J 
ffiilMf f - ^ ^ 6JIB m @<D N fflff-^-tC 0 XM>Xttijj 

[o 0 3 0 ] 1 5<o«sw<wi«^xf Att % n 

#<DiHa^-^«r. iu IB A^©Sk:mfl©Nffl®#CcJR 
[0 0 3 1 ] m#mi 60*^®ii^XfA«, 

[0032] 1 i&tttmvxmmi'XT-M** & 

mflBl^ffi^b =1 1, C = 2, m= 7. N = 3 il v 
^(Diljlx-^^r, BUiBA^Og^C 7 fgCD 3 fil^-^CC j© 
75ajc^7U^«c3ffl<t#iurjiH3i:tH^r*c 

[0 0 3 3] SB*® 1 8cD*^WCDjlft^X^A^ S 
mfsBS^fil^: b = 9 % C=2 % m=4, N=5<hL. 
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[0 034] nj&S 1 9 CD**K©^H^n Ate:, 

#«cfflftbr jK*ffl*r -5 c & ^«f©4 r 

[0 03 5] 

[0036)Bl(t 1 <D^<E>J&®fc,fc£ 

HIhIB2 0. 23t/Nilg!ft@ffi3 0, Nffimffl^tlEl 

[0037] cct, b, n; mtt^ti-enaasfi*^ 

£jBl>T, bim 1 ) <D&m*. 2*b^N*mt 

[0 03 8] 2ffibffiSmHIK20 (gS@SS) tt, A 

IHMfcbljr (bfl) fttcfflfrrs. 
[0039] 2 jH/NaEejftBK3 0 (XftBK) tt. 
2iBbtfj§«@B2 0«cS«3tiT^4 2fiie#CMifi 
^-*£btfr^K:gS9*GT, ratfr (ml) ONffiff-^ 

[0 04 0] Nfifm«j§«@K4 0 (£ftx-£§ffi[n] 
B) tt. 2Jt/NJtaaftBB3 0«CJ:i3**Stift:N« 

[0 04 1 ] ^<B?ElfilS5 Ott, NffimtfrS^lnlK4 0 
mi*. PSK^QAMfcJ:*£fi^#<tbTHtfrr 

[0042] ffiftsoflpsB i o \t % ct\ttmm<mm 
oMm^m. i o o 

[0043] #fc v *|6»<D^.*CD^iS^a 1 0 OODgfr 

[0044] £-r, ga^ai o o<Dj*jrtsmt2fflHi 

^cDilfix-^A^ft, cn*2fiibtB§a[g}B2 
OaO«lH^CSflrr«. CCW 2{BbfffS^0K2O 
tt\ 2itfi-^<?:OTbffiS«:Sp-r^ Uf^30 
1) . 

[0 04 5] *OT. 2«/Njl3BftBB3 0*^ 2ffi 
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b ffigfSEB 2 0 tegfg;* nr l> * 2 fift^* b 
CC. mffi4>Nffifi^K:33ft-r* <**-?:/3 0 2) . 
[0 04 6] ^OT. NflmffiSaBB4 0*s. 

3) . 

[0047] co— a<ottft«:*5(r>r , mtsem 

10 B10« V A^5*i42ffl<f#O^0 v^matfO (m/ 
b) fl^^o^^iiK^ONfflfi^ffi^TSfBfB^ 

[0048] CCC, 2ii/Nii^&[p]B3 0K££^ 
»*^rc*4fc«>«cB: % bffl©2tt«-^«: < t0^3ti 

#!&K*C«&. COfc»b. N v m(DS^ii«. 2 " 
b S N A m(^fi«afct C 2 
~ b#N " m<fc D fc^»l(c^>«cu«^cc« % ^M©N 

[0 04 9] 2Ji/NJt^ftSB3 0«cj:4** 

*ttbr, 2ttttaQ»&Niitt^(D«[tt«S«XftrS« 

[0050] J^±0440tO«fl[<^BBKK 100©- 
aw>ttft«: <fcD, A^3*a4 2fflfi-^ccJ:Sii^flWifi 

[ 0 0 5 1 ] JmoXHftDftHRK 10 0tt % 

<m/b) *R 2 <DH«***tK (iMttt, 2<N, b 

mmMmt&KtoitXiimtrz&mmmz (m/b> 

40 [0 05 2] ±E<0»W«c4jc»Ttt. A^?tl4 

2 ffift-^£ 2 ffl b tfiSaielB 2 0 ffilRji b ^@SCC $ <b ^ 

& x bW«:^u^{cA*3tiS2Jte-^r*4*|^K: 
»^n^^S(c-€-©A*Sn/cbfflfl[)2«g^*|IH 

[0053]§2it *S6S6(0».««:j:4ae^^^A 
50 3 0 0<O*flt*^-r^n ^it*^ 6 *^Jfe<D^ag<D 
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[0 05 4] C<Z>aBHigH2 0 0tC<fc-5Nffl«-93&>&2 
ffiM^OgSWHItt, "^lUSOJBJKfl^H^B 1 0 0 

<h^«ccuT^ff-r^>c<L^r# k mosses ft* n 

[005 5] C (D^M^g 200 OXgUBSCCfcl^T 
fcJ;9*TC£<DT*SflWBtt* ^»&<Dbfi<D2ffifi 
Nffim*^«. b f@«<D 2 ffifl-^^: mfflON ffill-Sf tc£ft 

^2 o o<Da»»ffi«c*$t»rtt. sm£a i o o<om 

[005 6] ^SJ6<^^<D^PBggC[)a^ 
[005 7] H4tt. Bl<D9t*M0ffHKBl 00a 

<B£b= i k n=3, m=7 ±?*>m£<Dm&m-c$> 

9. 1 l«rO2fifa^*7«f<30-3filg#(cS!» , r4. 

[0058] b4£#jht*£, mzwm<o$®&m i 

0 0a« t A*Sh4 2flfl#*l lffiSKBg-r-5 2 
Ml ltirSatHlK2 0 a<b. 2ii 1 1 ffig)fi4»£3ii7 
tRO<t^tC^*r^2ii3jiS!»i@K3 0 a<h, C<D^ 
m ftfc 7 tfr€> 3 fflffi^*KM58W £ 3 fit 7 ffiS&B 
840ai, 3ffi7ffHB«B»4 0a(cS«3ftfcNfi 
lt^«rffi*"r&^ffl^WS5 0ai % Cfte><D&H&§£ 
•WTSffilMMIHB lOai Srffi* 4. 

[0 05 9] 3^JfeM<D£p|£t© 1 0 0 a©«M¥tt. 13 
3CD7P-*ir-h£BrartNb9 % ^-T2filllffigg 
H82 0a*J, A#«^tCA#3ft*2fflm^»I? ? 

2M^Lt l ltB«ccSS-T 

[0 06 0] ftt 4 2ii3ii^&@*S3 Oa^ 2ffi 

1 lffiS8iaiS2 0a(CSftStift:2ffiA#«l IBS 

*c. 7fflcD3fl«-^cca»-r4. c<D$agumit. mz. 

tti it&©2Jt«*. 7f^3Bttfcgnr6*®£& 

[006 1 ]^lt, 3ffl(7«JSffl0»4Oa*s, CCD 
2iI3jt^&In]&g3 0 a££9£8l3tlft:34Mg-E?** 
SI. ^fflXSBSS 0 a#*©8«3ftfc3ffifi-SK:W 

[0 06 2] C<D«^(C«»WfflJ|gBl Oatt, A^}3 
ft£2ffiff^^n ? ^jggOD (7/1 1 ) fflKD^t3 9 
*^lcj:9 3tfftJ»«(Hftr£MBf>. 2BB4KRP 

3fiift^cDtiT^^^n-eni ir^ irstmi**^ 
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[0 06 3] *^»0J(D^gIl OOatt. 1 

1 5U(c* => UJI/CCA* S ti4 2 Sfi«<DAA««»T , 
*^0 7^»Cc-e©A*Stifcl lfl02flA#«JH^ 
7fl03ilft#«:^fku % B£73WC'<7Uji/tt3ttB 

[0064]@5^ B4K^3ft*m 

rA**ft*2««l-^tt % 2ffil l«rSBBB2 0a*s 
10 Wm?Z. -eir, 2£3££iMaB3 0a*s. 201 
l«.WBB2 0afcW3ftfc2«e«*l 1 fixate 
(1 lBfttc) K9UUr3B7«KD«^«:gaft-r4. 
-£OT, 3ffl7ffiSS@B4 0a^ CO*jftSti3k7 
*©3ffi«#**aL//7«r©^jS-^*l^n^*l/r 
^raWK: - JIJ© 3 ffiKs^*£ffi£3fg 5 0a CC *> 
S!Bie#ir*. ^IT, 3HBBOIB5 0a*s. C<DX 

[0 0 6 5] fi£-?T v A*3*i£2ffl<8-S|<D1 1 * h 
B^OBBI*. 3ffl«*W>7«fc:ffi£U C(07ffi(D3 
20 fflfi^NFBIfi?j{<:— 5»J«:afe^6ns<Dr, AA3ft£2 

<D2xi? *iift£R a i^ti, R 3 = (7/1 1) * 
R 2 ^Mfe^J&JzU <fc951l> (7/1 1 ) fg<7)^D ? 
^aKtc<fc9^H^*tH*-r-5C4^T#5. So 

■c inMnsBABic^rfiaMm« (7/idk 

[0 066] Jfcfc, 4^<^fllo«2C!)^ttM«KB 
"T^o #1<D^J60|T«* N = 3, b = 1 1 % m = 7(3[) 

30 W©£W3Se 1 0 0 b tt, N= 5. b = 9, m=4it 

[OO67]06^Jg-r^i t 

0 0 btt. A*Stl*2ffl«#«:0«««cBWr*2fl[ 
9#r§S[eJ?&2 0b£ v 2 it 9 fficoM-^^ 5 M 4 fficDft 
■»«cgQH-r«2JI![5JlfflftBB3 0b4. C©§£ft;**i 
ft: 4 ffrO 5 tt«#««^cB8rr 5 5 fit 4 «x§8i0K 4 0 
bi. 5 ffi4fij§StaSS4 Ob (CSS 3 ti/c 5 

^«J|S$IJ®|51K 1 0 b 4^fg^^^ 
40 [0068] *mttem<D%E3a3£S 100b ©ttftfe, B 
3©7P-?t- h<tf^«r$>9. $-r2<E9«x§S[p| 
B20b^ A^ J f(cA^3n^2ffi<t-^(Dilfi^- 

*tJWft»t % 2«fi^4ur9fiTSccsa*r^ 0 

[0 0 6 9] ^UT, 2»5jtSJftBB3 0 b#, 2ffi 

9 ffi^amss 2 0b(cis?n/c2 ^m-^^ 9 ssk: . 

«^2it^^r. 4tBflD5Jt»«:gEI!W"&»«>*ffi*fflC^ 
*C4«c<fc9-*«:a»-r*ci*T*4. 
[007 0] L/T, 5B4ffiB8lBB40b^ % Z<D 
50 23t5ilS:»BB3 0 bCC<fc9a»Sti/c5|t«-^*SF 
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[007 1 ] C<Z>«^(CffiS»iaBS 10b«, A#3 
n^2ffl(I^<D^D^^SS<Z) (4X9) fgCD^O-y^ 

3tr<t v QPSKoeaswwtt ( 1/2) ts^^s 10 

/2. 25) £T£c:<!:#r*5 a 

Mitti. 1 0 oMb p scwimaa 

KiOafl^-^fi^Ufcc^ S«St?g«4 5M 
(symbol/sec) fflS U*>«rl*$CCB.. fiESfe&ffi-Ctt. ^ 

i8i©jffl»*4, 8, 16, • -cr>J:5«:-en-en«: 

8PSK-C(i33. 3M (symbol/sec) <b#£7tfit>it?£ 20 
«##9-rSf. 1/cQPSK (4PSK) 
(symbol/sec) £tX Zltlbti&t&tt&Otemr & C t 

[007 4] Ccr><fc5&«^{C. « 2 O^JS^CO 5 P S 
K*ffll^CiCCj:0. SHafl[B4 4. 4M (symbol 
/sec) (= 1 0 0M* (4/9) ) ir^^ore^pj 

[007 5] *fc % IMMratt^^rtt. 

^^/c^Ccm^M^ttTl 8. 9 l dBMSit 
*H<D5PSK*afflmtfl"5. ldBTlaJfil 

[0 0 7 6] C<D<fc5fc % eas»«*«»{c«ffl-r* c 

[007 7] 4^<^SKDX1B«U: % ^7 , 40 

b(0eaS^vh»* % 3ffi^<D»^«:«Loq3/Log2=l. 

58496- • • <c£<r>tt&9gnr sctm, Bisect 

<D^tC«Loq5/Lop2=2. 321928- - - (CiS^ffl^^ST 
^Ci^t^^. 50 
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[007 9] ;XiC v *«W<D«5-(Dft<DSa!l©JB»%SiM 
[ 0 0 8 0 ] m 1 0 tt % **HB<D»2 ®9Elk<D»BCC J: 

^^Sf i o o c©«^^t^o -^ir$)^ e m 

[008 1 ] *RJfe<DJfc«<D^gS3£H lOOctt, 

snactf«#*N«(t#ccffi«SBiiL/ra*-r*. c 

<0^«»Ctt. 2, 3, 4, 5-»«G>£ftr«£. 

[0 082] ^Wfe^^i^ig i o Qc(D$mn. m 

«f«»T. Ctt<M£UTb«»fcW»TS. 
[0 0 8 3] ^Gr, CJtNil^g|@!B3 0 Cffi 

[0084]fU, Nfflmtff^a|pIK4 0 COD 
CilNii^gaplK3 0 c«Cj:0SEjftSti/cNfilfi-9*» 
SU ^ffll^BS5 0 c^©*asti/c3fil©#^a 

[0 085] C<OT£(CttKBWfnaK lOctt 
n&CMfs-Sf^o?^itgor> (m/b) {£c7)£n?^ 

[0086] *H«©»««: J: o , gr 1 ©il^i© 

[0087] £tc. *§m<Dm<,cm<Dmt&<Dmi&±L 
■j"&a«7 s -d'«:s*?ti-5agaff«cs^c^r., b k 

nu N<D&Sg&<p<H£&5£U *<b*5&cS-3<,»Ta<3 
pJfiTC£>£o cor), b, m. NcD^SSft^fil^^^ 

[0088] *^»©JBjB«cfec*Tfe % A^^n^aft 

[O089]^o, *l5it(DJB««:*5iiT: ttt^cwr 

^n^aftiis (ma ixi oom (bps) ) £Exf# u 

^SE©GSw«OS («i«4 5M (symbol/sec) ) £ 

t&mu aeaKieaiwwecjccTb, m, n<d#^ 
[0090] c©^fl»*«E-r-5«iatt, araoKw 



13 

2~ ( 1 0 0/4 5) =4.666- ^DAsH* 
[0 09 1 ] bimCD^i, ^^N<0ffitC*tbr-€-(O 

^b = 9, m=4^> , ¥&i%m2titcmvtt& (mm 

H8(c^Sti4J:5tcj:9ja*Wailfi*tftt 

[0092]^ Lx*m&<mm<D&m£mz. mmr 
[0 093] *nj6<Djgsstcj: *) , m i <omm<oBm<o 

[0094] ±E«Ot©»», SgftflkDSaiS 

11 00, 100a, 10 0b, lOOdt ffHRfMtS 

A-^^P^A"C*4aBB^P^A9 0. 9 0 a, 
90b, 9 0c£ v 3>f^-^«fflSS<D^^:i;{CO 

^A9 0, 90a, 90b, 9 0cft VtSHf*** 

x % *<D&&Mtfak*>v*-*!^&Ktcv--v$ 
[0095] «_hj? $ Lt^HSfi<D^3SS^IUjfiWI**Cf 

[009 6] 

C<0tt#> % S£*(D^fflS!iSCC*5C^-C«4QA 
M; 16 QAM. 3 2 QAM, 6 4 QAM, 1 2 8QA 
M, 2 5 6QAM-^^{c, 3Hfi£BftZ>^ii»* 2 
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[0 098] -5-OJ8j*<b IT, WJt« % *»9!®SS 1 CD 
^tt<D»38©» 1 <D^J6«ec*ji,>T«gj b ft: 3 fBtfcffi^ 
W». QPSK (4PSK)7»RXK9«ft:^» 
Ofi^BPSK (2PSK) TttR*3ft*MIBtt 

^(c, QPSK(cit^rd>ft^Bfffl<Dg#ajKtit"C3 

[ o o 9 9 ] *miv & x mi, msicTjkTmtcm*® 

(Dx^mmzifK^ct&xzz. ^mtwaictewz— 
u>tfj\,%tc*)<D&mv? f»*. 3ffie^ot§^«:« 

Uxj3/Loq2=l. 58496 • • • tC&^m&mm? £ C tWX 
5ffltiEjH<D^{C{JLoq5/Loq2=2.32l928* - • (Cfi 

i>4t&96H-r & c <t 
tin xmnon 1 ©nffioistc 

[0 2 ] *#^<Djf! 1 ©J»<D»*«Ci S T 

■ [H 3 ] 1 ojtaMBBKjt «xkheo 

[04] *^Bj(Dm i <ommm<D^mmm(om 
[05] *^bj<d m i <Dmmm<D&m$m<D * a $ > 

[H6 ] 2OS0kM<^^S<D4fba«^ 
t^D 7 ^0T£>£. 

[h 7 ] 1 <omm<^smm<o^M - 

[08 ] *&w<Dm2<Dmfcm<D£mmm<D'*zrs- 

[09 ] *^?so#sitfe«{c<fc *)mmznz%)%:*:jjk 
-tmxihz. 

[010] *«?8<D02 ©HJfecD^Sk: J: S£B£B 
100, 1 0 0 a , 100b, 1 00c ^P£IH 

10 nsmmma 

20 wm®& 
30 

40 ae^-irBaHH 
5 0 &mgmm 

90, 90a, 90b, 90c ^PS^P^^A 

i i o «m« 
200 .mmi£& 

2 1 o sim 



15 



30 0 iift^^A 
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